Abstract.-The InSb thin film transistor (T.F.T.) is a field effect transistor, which relies on an induced conduction. Consequently such a device is expected to operate at cryogenic temperatures /l/ This was verified by monitoring the transistor characteristics on a curve-tracer, while the T.F.T. was refrigerated in a He cryostat. We found that the InSb T.F.T. showed satisfactory saturating characteristics, which are relatively temperature-independent between 150 K and 28 K. Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19786525 The temperature dependence of the inversion layer can be roughly estimated by the temperature dependence of the minority carriers pb from the relation.
where ni is the intrins.ic carrier concentration and nb the electron concentration which is nearly temperature-independent. Consequently pb has the same temperature dependence as n2 , and thus the i influence of pb (inversion layer) is weakened at lower temperatures.
In the partial depletion mode incompletely ionized donors cause a severe reduction of the modulation of the characteristics, by trapping of the induced charge. As no freeze-out of the carriers low temperatures, which agrees with our experiments.
We may thus conclude that the InSb T.F.T.
shows acceptable temperature-independent transistor characteristics at low temperatures.
